Offshore wind power in the Aegean Sea by Hasager, Charlotte Bay et al.
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
   
 
Downloaded from orbit.dtu.dk on: Nov 08, 2017
Offshore wind power in the Aegean Sea
Hasager, Charlotte Bay; Badger, Merete; Hahmann, Andrea  N.
Publication date:
2016
Document Version
Publisher's PDF, also known as Version of record
Link back to DTU Orbit
Citation (APA):
Hasager, C. B., Badger, M., & Hahmann, A. N. (2016). Offshore wind power in the Aegean Sea. Poster session
presented at ESA Living Planet Symposium 2016, Prague, Czech Republic.
The wind climate of the Mediterranean 
Sea has been estimated from 
atmospheric modelling (Cavaleri 2005, 
Lavignini et al. 2006) and QuikSCAT 
(Furevik et al. 2011). The latter shows 
the Aegean Sea as a promising area 
for offshore wind power development.  
 
According to the Hellenic Wind Energy 
Association (HWEA), the sites of 
particular interest for offshore wind 
energy are located close to the 
mainland and islands in the Aegean 
Sea. See Figure 1. Wind farm 
developers aim to select local areas 
with favorable wind conditions to 
optimize the annual energy production 
and the economic profit.  
 
In the Aegean Sea, where the spatial 
variations in wind speed are very high, 
accurate resource mapping is of great 
importance as the produced wind 
power is proportional to the cubed wind 
speed.  It is challenging to model the 
wind resource and it is costly to 
measure from the ground at every 
place of interest.   
 
Maps based on Synthetic Aperture 
Radar (SAR) are expected to prove 
valuable for the exploitation of the 
excellent wind resource of the Aegean, 
to the benefit of the national economy.  
 
High-resolution SAR satellite data 
bring new information for pre-feasibility 
for instance at the policy planning 
level. For accurate wind resource 
mapping from satellite it is necessary 
to collect many images to reduce the 
uncertainty. 
 
The 10-year Envisat ASAR archive has 
been used for wind resource mapping. 
Figure 2 shows the number of 
overlapping scenes.  Wind maps from 
satellite are retrieved at 10 m. a map of 
the mean wind speed for the Aegean 
Sea is shown in Figure 3. This is given 
as mean Equivalent Neutral Winds 
(ENW). 
 
The offshore wind resource is also 
calculated  from Sentinel-1 wind fields 
from 2014-16. Figure 4 shows the 
number of overlapping samples and  
Figure 5 the mean wind speed at 10 m.  
 
For comparison,  a map of the mean 
wind speed from ASCAT is presented 
for year 2015 (Figure  6). 
 
The work on Sentinel-1 and ASCAT is 
done for the New European Wind 
Atlas.  This project will run until 2019, 
so it is work in progress. 
 
The Sentinel-1 images are processed 
at DTU Wind Energy in near-real-time 
and we have updated our wind 
resource software.  
 
A service-based on satellite SAR-
derived winds for wind resource 
estimation is available at DTU Wind 
Energy.  
 
In order to predict the wind resource 
for the turbine hub height, DTU Wind 
Energy has developed a method for 
extrapolation of winds to around 100 m 
using a combination of satellite wind 
fields and the long-term climate of 
atmospheric stability from the 
mesoscale model (Badger et al. 2016). 
 
Over time, as more Sentinel-1 scenes 
are acquired, a combination of wind 
maps from Envisat ASAR and 
Sentinel-1 A/B will lead to a substantial 
improvement of the data coverage and 
the statistical robustness of satellite 
based wind resource maps.  
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Fig. 2. Overlapping satellite 
Envisat ASAR scenes for the 
Aegean Sea for 2002-2012. It is  
based on more than 2,000 
scenes. 
Fig. 3. Map showing the mean Envisat ASAR wind speed 
at  the10 –m level.  
Fig. 1. Map showing the Phase I wind farm locations  
(top) and the Phase II wind farm locations (bottom) in the 
Aegean Sea. Image courtesy Google Earth and the 
Hellenic Wind Energy  Association (HWEA). 
Fig. 4. Overlapping satellite 
Sentinel1- scenes for the Aegean 
Sea for year 2014-16.  
Fig. 5. Map showing the mean Sentinel-1 wind speed at 
the 10-m level. 
Fig. 6. ASCAT mean wind speed at the 10-m level (top) 
and number of overlapping samples (bottom). It is the data 
from year 2015. 
